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. ^jj» ^-\1 /n «- o j ,-Jl ^Ic. j ,‘u-\,a /silk ^ik. ^^glc- ^ ^.L-roj (j-iZlxJl l_jj ^5 ki 

flp/j 
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S ojv 
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S' OJV 










iSj\\Z*\A run 






(intrduction to explosive) uJv 

ij/ ^ 

(definition and kinds of explosion)iJ?^' J tL 'jtf ) 

(physical explosion) L(J)l 

y^-lrlf lU i i;i-~ ■?" J* J 711)^ J^~ d^^>.X (jUL^^ 

-<i_lrlf 1/ yil—jjfi, j j.^J\js\s . >j> 

(nuclear explosion)^!/) (JtXjf 

£jsiJ'l-£~dyifc/j\r^jl7s\>,t! r n. ^>i£ (fusion) ^L>'lL(fission)iJCS l 'lj^" U^tAd^KU-if^ z-f* d 

-z-Qlf' jJ'ityz d^U‘Sui>U i 

_<i_lrlfl/(^(mechanical 

(chemical explosion^b^ljUfT 

- C-. Ir n sjc tjf > c— <?> S<z- 6 st- 1 -a *s- 

A) o^L/^>f-t'' K ^(combustionreaction)os , ‘yi3l/ : ’ILV ; J’lP 
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7 MS) 



(definition of explosive) 

^Z < k f J‘ Jitv 

v3^U? Jlp*iy iff Jl~)}A-£-tj^ >iAj\j& f' iJtf&sA 

y?j) ojIj &/. ij Ijv H iff J^)fj[-{J%{]f'\&^\^[£ $<£-[$ ALJff ■ 

$JrJZ& r ' 6 /iJ 1-85 S)SJ 

Jt'dZL»j\, 

\J\j))£-j$\£-))j\ i ~\J2: I I ,k r~y^ (J^lifssA 

-J?3 *yi I J^ljl&ij ? I \J^^sf 

& OujZ^ifj^^Ji'i i {f&jlgij /\;^f i ssAj'iJ!? *L/) ? \5\ 

f cL~k\i £~>\j£^\j)))j\\y \$\j\s.£~\ {jz** 1 
*<z~^j\7 \/^J'j?\sim£\jfcj\Jfr\$tf.im£\<*^fji)sj\i2A\J2fZ i jtf £—6/i >AA^ j\7 ‘^7 .^ * 

-£—7$ (S^Jl )sAJ -~ (jiiff 

Xyt£^\7>$\) i j\ £~)sj\ 

(waves produced during explosion)(J^f yiJl}J—tflj£<z~jlf l l 

(blast wave)^/y , (J^lj<^-iJ>^' 
^ Vi— tr^^Gy^ >y>}‘ t‘^yi jt'cf-jfyizitji'jiijn?' y~>>ji 



7 
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S' MS) 



(shock wave)^!/ 1 1 ^y* 

^)£lS/ t ‘320J)jtfjl>f')it)£ fylj* *ti<Z—j£-))j[J*l'-jJ’lS/‘» 
[fi'L^ijUbjU fi/ijyjiciiiA J>%e. — fj ifcu*))) jvjjl'iy 

»jlJ^</)}>LyiJ'y(JJ(}>fjjJr‘(shock wave)>t^l£/y^l(blast wave)£/r’LTjLj^j3^‘L// i^)>ACr 

~zlX //$/<. zsi Djl^y " UkiJVjJiiiljjl 

(importance) 

(history) C/>t* 



(basic classification)^ (j)l* 



(classification w.r.t. explosion speed)vL)v(J^l^'i?i^ cf 



(slow/ low explosive) Jivlvt^c*****" 

<^./l /(JV£^(ynV^lrlfl/tJlJ?viX/^)^y£^j/i J’lj'jhrf 1 't^J& ■& ->S ^ 

'VrtS'jp S \Y JJI^^XLow Explosives).^ 

i -ft f\js£s\ tftjvijl 



(high explosive) 13jIj\Sj)£ 
<z -&\Jjj\ df k*)-£Jc\? explosives) 

ar* 



i-Jv wl 
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S' MS) 



(high sensitive) (,-^/Ol/L- > (5L?') 

-l£ 






(medium sensitive) (jz^P'Li/i^ ^jLd )i/L? 



(low/ less sensitive) ifl^ f 

-«£_(j£ojv 2 ’(/ ' yoA /ik.>% )\X 

(burning explosives) ))j [2 \><^fL 

iyi_^_L"l>l/(Combustion)l)fL/^ /tj* 

iJri)* uZz-tb l/(Pyrotechnics)t/^" ijsliXT' 0>X ^ ^ //fU’i/lA/- 

-Gy I ijy 

(classification w.r.t. use)Jl?^l fL? I S j) j[ 



(primary charge/ explosive) (c^Uy^ )^vU(J //)>£ 
,/ i y y( ZL I Z w l Z__ ,*-; J L^ ( \Ji y k. 1 £CftsA 5 ! - 

-ijtZ-jt Jl^l(]Jl)v)i^jj)2j&<£.fc,MiJ ’/l-CU- 



5^ 



. bLy£)jjl: J?!*_^L 



31 







iSj\\Z*\A run 



(secondary charge/ explosive) 

2 - U/ : >>A i/i^f 1 if 1 A>.( i 

Jy.L-yij^ Jl^i AU^inA 

(main charge/ explosive) A 

A A k>JS'>Ali>b ^ A j IACRdAm* 

->;£)<* if -rtf 

(launching charge/ explosive) li 

ssA* iftj^ )>A^A>y_/\~^-tyi si—l&f P^_s\'4>,\j$2—yi))Aj—\>i£.jA}j{ A A A U~ U ^ A ~ 

(thermal and other burning charge) 

l^-ijtl^yJlT'l^LAi >Ai /Ujjl/f >i_t)f ^_<£_ j^2—yo>AcL\ ^ 

-ijt > JZ 



Ad 

(b^Au) 




(b^A'A d{bUc£) /CkS 

(bA^A ^-0 



/Mj \}£{\ 6 jA\ 
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>3j\ 






*, i 

•a 



(detonation) 

jZ>sjl{'tfcL-kZ~j /c- — 6 '>\> \S^ 

r.^yiJvfaGiS <^6xf 

iJ^ctj-^-t'lk^iJ^ S>>- l [iJr- l >l‘Z-&*‘/$U~'^'' l >*S'>[ > £-U*^‘‘^>i ‘JWijZcc-fiS 





=-^- 



/Lsf'l 



J jrE? fX 'S' f? C—- tcc^c’f Jj tXfJ^c^Jjs c^))Af‘cf j\£fy)'J')Z~/;\li c^ — /j^\JS 
L. (s<LLL. /J f- ^tsii^r&jfig^&bs-ijL-bXu^i U)J^^, iL 4 L.\>^Gf Aj>rcLi 

ijt f fX ( c^X 7 J \jJs ! & ^ J) L' Zl J if' ji I j[£ I £, r* J y_u7 J -f<sX .7 \jt j) i/i £, y* ffX Ji 3 

<£_(j>f(jij 'y<!y il^ ^jO_<i_d : y^<^yl/l£/r‘i£/r‘ i/ 



— Jjl^L 
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S' OJV 



(explosive chemistry) UTcT^t 



&/j(Combustion Reaction)^ ^(Jy^c) , -U?(Oxidizer)J'U(i>^ r vil(Fuel)c^ , 

KN03 + 3C+C >K2S +3C02+N2+ Jtl? 

A-£—L- yzbj£J'[ 7 £tfj£ 7 jlj&o)iScJ J 2 ’ J f £-}jj\ i S'Jft&i£ 

t yQj^\lyiO} ^ 'e-jZjJv&lfi-^-jfa 

* & < 9 U* Si/^ ‘ J~ ^ 1 £- 

jl*iy) +(// > 3.5CO + 2.5H20 + 1 .5N2+3.5C ( Jc/< J) (C7H5N306 

\jZ > )j\*S j f ^ jt^\Js\p 



(oxygen balance)(J>iy I 



-^J^Jl^l^li^lJCOxygen Ba\ance)ijj$ 1 A) 

Sfizi ijji? c^v-> vy&'f jtjix" ^-(ujcf 

>£fc3jZl pcl~ 

^4f(0)J'U^i)(C,H)^^^i C7H5N306jc/<^C3H6N606(/^l(ij/ll>J^U(i/ > ^>(i/^ 



r"~ 
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— f 

(d-2a-b/2)(l600/M)= (d^^OO. 
^l-74^C7H5N306jc/<^+3.5^<V^^ ^C3H6N606U^I(Jj/^JlJ^JL^iJ^J^iJl3jAM^ 
U* l /j-Sj'iJ^(*^lSl-^^/^^U'll(0)/'jl^ r ^Sjlj'^-^l~f+3.5lfC3H5N3O9£///j/l' 

(basic physical properties of explosive) 

Li?I_/t -Jij/^A 'u , t/jl^£)}AfJk-jf(^l/^l^tfiLV'A j AiSd-'Sl/l 7 rtW 

3SJ 

(densityXu^^ / f^(J&f)^C^ 
0'\S)9j\i-£-gl CCl^tflJ^ li— (3~ 



(speed of shock wave) J) j\j 

lTrDX^ 1 .89g / ccc^ft" J '/Sj'^‘9 1 1 Om / s J*d|^£4000-9000m/ s 

cfu 1 ,57g/ cc^l^ii/^ l ifiJ'l4^6950m/siiJc/ , Jj- ,, f-l-7g/ cc^C^iJy^ 1 ifi/l -£? 8440m/ s 

(Jb , -flJ^>f-i3' K d!r'^ J ^-4000- 5000m/s>D’y|fyl/l(^3jM}.4J »jU«i-4500m/sLr (i vl/l^3 / ‘ 

yiy jO (/' I J y: j- 5 j L 7 £L^j\e \jt (X\j 

y>) ji l -' 5 ) L y* jij ) v l J ^7 - L‘ X 5 J L 7 ^ \zs£ iU (fi 



5^ 
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r OJV 



(factors affecting shock wave sp eed)^ I f 2 bl — 7y\y^yl> 

(density) )>jI 

ujf&Sic-L 1 ^ Jf .Z j^y cl - 2 - 

(sensitivity) 

$yi\ / c—<L — ^*j\£ I oil /^7 

f y if j$i Sl^ 





» 
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S' cuv 



(packing) 



^(fl-(ftfviJ^SifjjAjjljL* j (fjJ'lfrs t vL j{j L {$ \\$ fs\ />s\f I? 

-I (yiJl*l 



(particle size of explosive) (J 

^ Jisijt&f jS £ A\ f f-f\ 

-^L**l e yi j\J*\ j/i^j )£y* 

(explosive chain) S’^? 

[f* A\J^ \a^L ->€ c*/. Zl *-£) ijf iij* 

fc3U>(^ /[ 'Ab^ 6 t r/J^J^^^jij/ e^U^Cgf 

-^l**lf y^y* /t 

b^cAL y'ly — (j*&v l)/'VT — if" 
^vU'C^l/^'— ^ (/tfxi)^^(J — (>^wl)/'Vf — ^(J'* 

(use of explosive) Jlr^l&ul 

y — *> ,v)v i jy_ 3 jv l)v j) (/"'i £, ^ y yjz )}j\j4j\? j <£ j J'lfrs" 

tf>y t/' L c/~^ l?JvT j)oZl Jr^^f S^jS" irOi/tf, J JiSit- 1 ^- 

(399.9m/ skiil yCy^ yVi <f/ f jK 'iL-^y j ‘^.^ dA^J’ 



&* 
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wi i3j\^\A^ tja 

J 

qJ’ 2 >* A- £-iL- tf/ \j£. S I ))iL>/' J^ 1 S >f j[L : J’O* 

-<£_ j(Cone)c)/ />! JpLyjyyZl" yvl-y. 

if j Ujj /Lj I .4 I 

(soft targets) ^Jl^lj^J 

L/tf^fjfuZuJA y ' j£\£-±j^ji\2—f 

(hard targets) ^ 

o\?f \Jl Z-yuifar* <£-jA\ £{J jtfj>iL- j?/ J»j£ t—ytjkj < AA? sf $jf /A nA^jt 

ljyi{}ipjjL<£ L <j}\S A- £-£ ■ijk^&'j/f 

-; J^eyi 3$i^Aj'l^-^Jlfifjl^ltj/' 




>^i/zi(jyi^/^(jui^^ii^-wpC^U' ii^9i/>*i ^ \£))j l 

~Uj^ i J'^€ j L j ^ i S’ ^\S‘-A'&\j\ji3£-\y ? . }{J ^ (j^(jyiVffiii-J^li^-w^lrlf’if^^'^ 

(class) (*J 

~yijb- , iJ~Lt^3^-iJiij'i'^ ^-(Class OjSIf 3 : fL^( j()i— / ^yy^U 

(nj' 3 

S^‘ 



i—jyl^djjvL: Jjl^L 
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’L^jS lT 



r OJV 



\7.\<Cbi 

i—jlvKilr 
(text) ^ ~ r 

2_>f MILITARY EXPLOSIVE • SAFETY EXPLOSIVE -BLASTING AGENT 

-L Z 

-t*lf s Jf* 



(symbol) 0*lk- 







HJ 



;■ O' It (jl) J If*"! Zl M ly/I/^T 






(back ground) 

l/Jt>^l._(v£//'<i.<£l (incendiaries) 

—y 

(division) _& 
ZlrjA J-(^l/lJjU<ilc/l(^li)jvLj/' 

<i‘b^ Jl'^.L^.L^’ yji Jt_ 1 .3 
&\?0l \Jj-lA 
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r OJS) 



-6 

(compatibility group) wt/ '{JlS'-'i 

H >)AiJ'lj'^tiiiJ^ ^y. 





J; 


»AiJ yt/ 


A 




B 


li li i— k £_ > U U \jt l )ij l {jj by 


C 




D 




E 


{S’ U^f yi)?.y 


F 


(Pyrotechnic )j/(jjlJ'lbjlg3jlJ ! ' 


G 




H 


£/ll ( Jibs A 


J 




K 


<£_if JUs/^l/ 


L 




N 


oyi i/Ctf</C&‘^J'tji y'J’iy'l, jt)jjl£\)i Of 


S 




w./^ir 



(3 U I L ^ - <£_ i/J Uj lU if 13 i-Ti > :Jl> 

- U? £ > I y* l ^ lU \jt sjfi 



1 
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r OJV 



- HJ l jt \J\S<£- \j J? I4 [f* C—(. l)(^ 

l . l )(C 3/ 



c^ii u{f i?Sx? 



-<^C& jf /^j? jJ’£j'\j»\^\^\^tf~yi\^J& 



b^>Ui 




£f~ t£\ 


AMMO 


1)1)^ jttJ>M/£ 


AP 


ijO^ 


APERS 




API 


tj^ 


ATK 


J> 


CART 


9yjf — /£/J / £? 


CE 


>fj L 


CHG, CHGE 




DET 


llhL.b-.Z--A 


FRAG 


tyi ) jf /‘j> l 


FUZ 


)>tJ\s£ L f 


FZD 


Ail c/l iJlii— Jl^l wJlJ^ 


GP 


>•/ 


GREN 


(^ly)^^ 


HE 


£^c^4* 


HEAT 
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S' OJV 








HEl 


_<£_lTjf J\l s, 'I^Jllr£.t / /£) _£> <M/£ faj\erf.!)glJ\£' 


HESH 


t llji-jJ 5 JJ 


ILL, ILLM 




INCDY 


j/ ^i 


M 


y>/l 


MOR 


/'< 


PRIM 


jju 1 / Su^y ^^—. »c 


SAA 


DIjl/Z’j 


SMK 


Jy^ iJ—Z't £—'~££ 


TK 


1 Jjf^'ij^' 


WP 


Lj? JiL-f 


jtdcj jjs 000 




AAA 




000 
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hj\ 
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hj\ 
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r 



f*vir 

~ ♦ 



/ 

Q lp -‘ \ ?.m\c — ^ j j Jf^‘ Jk Jy r^*y cy-tyi >^j\7‘)\yf j^iL{f" i 5 r b>jl*j' i t)iJ 32 ~>i £■ 

Sj'^>ybjiL-fj'u ! ’)i>i^Ci<C/J*\rjy3iJ>.ij:U‘L-r:i>jl<Cf : ’ \j\s&?.l/bj\£iS/\/ ! -£-Sd}e6£-^> 

-ij? /W_ 

- r 

^ u“ U~ >lr‘4—/'»/ jf^' _S 

-(TNTil>)iJt^^^^L-LlfJi'^ljf/ 



|^i 



iW 

^Irlfj/Jt^'i/jliLZli /i// ^U/l^-^-Irlf i/ lAl)^ 

-{J]I—\f^L. f Jf* f Zs\f/[f’ t Jt )J)J&j)l£jJ-yi‘ 



&* 
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^7 



hj \ 






67^' 

-ijji ^ Uy* 7- 1" l/J y > /£• i fijft/ O-^^S^'/iS' 
j'J'-JyJjiijflPL-xiJf s_> v J? 6[&u22-y‘Sj< s ji:- j7 j>7/ 7-‘J >£>7-* 

7 ;x7 L^^u> 



^j\7 

^j\7 

j\)j iftt* 

-£-3^ (3 7 ^ 1 * * ** <z—X& & ft • * * * ^ 



dj£ ij <^j\ 7 ^\}^{f 7-£-k'i)/{js>f$(f‘ K jj\} 

>sj 13 ^ s\cl~ 3 \s\ cl~ 



i'i-4 

jit)e-^t[r[fJ\i^i j gi$t-iJ)_lt*'£L£-2 /^j^ / ‘^i_^_<i_lrlfl/5i_^(/ : 67/^7^ 
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S' OJV 



^ Cr 

J& j\ 

& -CO ^’ >J ^\ 

ji't'jE &/• J’U'^i /'{Jb^lj&jliAjtZriJ'Ijilt’lflijlf, ( y if* \^J\j iil\/ j\f i ^^\-£L-\ekylj^y * c. — ^e* 

&\>j&j\^C>-i/jZ(A£}lr*^£^\^/d:j\j[JyiMj' ! j&j\^£-\ < Cf^\ < Cj-Uy l ^j&j\ 

• cl- r • A- liUJi £ j)M-j£{ j >' 1 5 5 1» >-‘j£\ 

XzAtf j‘_c/ r ->jj-'[^y&'>J ; ~£- 1 X_iu/j j/ j£L-j^\ 

£~fcyi J\^ll)r‘j\iiJ^ J<£-Xt\sf\ ;_£?• )jXf\^bL - If - — /Ul 

vi^>l^U J Ty C = G'2*^>^^ J 7y ^ 

0.13 

jjA' £. 1 fjlr'lft J—Sjlii/I 

£^)jj&[-J~?4.AO&liy'/tJ'l*ylj)IJ^j'lJ J k t l£i?b~tf J £'^)jJ&\ ( yill]ir CSc^tyj ld&\&J--~J^bL-t^lJ?llS l l 
T ja2—s / is}/,^J'$~^j)j)[ ri J* ^ j l v)( l" X 5 J L 1 ^ j i. \Jj [# L yA l/^J. 

JKh/l-i/2 jAtZ- it’}’./ Jitf' ^ 

lj^ ^ y^' )jjy\^ : ~ £ L 'CCf' >J ^\A ^ 

- £.. L" U l/J 1“' 1 1) ^ j 15 il j yj ■& *L- £- 

VlxCl = V2 x C2 



&* 
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vjl&i S' OJV 



1 ♦ ♦^^(Xv2L J(f JC2L J(f 

-VI l Jjl^ l JiUl^viy^wl^^^U^Ty 

VI x a* = r» x !♦♦ 

VI = *♦ 

Ji//>y<^^i>Ji & vii<^(^Jii lTv21 f jf j\jtf f ' jV iiijs^ui 

$1 && fj^fjjfiJi I ♦ ^l/Jliiiji^ Ifr 6 

-Zl( jC^yif* b ji 

^ yi J4 j> j£\f \ f ij j& j\ * f f LJisjyj\g\jt f f yXlp^.j'fr j\^ fc\f^ s„f* ij f\Tjf\f)\ 

-vnjii^ 

VI x d* = ^ x A 

VI = ir 

J'lf' Ji/i>y^-(^3i & >/ii<i-o^iv Jii Ac^iJv2i Jt {j^ i^c^Jvi i 

-i j^f^y £-/ ^sj>c.~l. ya 
:^y 

-<pir i 

J ii wi* / ^ yCo-J (3^-c 2~f m t f^ffs[\J M 3 J 'm 'if f~ f c— L- Ty ^ i ^ yi2~f^f£jJ \f\ ' j m f*ij jJ ^ - r 

JLJd£&j>^\*^^fdJtr*£f 

<s*/.cl-\J\ ff^fJlr^lJ-bL- f\JjiJi\<i-X^ k£*[ ll Lj)\$) \Jl\f* J^ltl — f^} 9 *j&j\J f 



r"~ 



^^ii/k : ( r )jLVL 
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sv'l 



^6// 


*VT 


>-^t 




“j:\Ss jgfrk 




j^<\j •£<$-' 








oJ’iSii' 


jjj 


(J^JLmL/c^ 


(J^jLwUc^ 




J 


J 


6'xJM\y 


dr r^l 


c'-rT^i 


c^i 




J 


(jii/X) 


ig^/trci— 






jgijza r.. 


jd'iiX'"*- 




%f 


>y^ r ”(jyjA'1 


>>^t"V>'0a'1 




if&'tjStr- 


^Jsty&S-F 




r 


r 


r 


1 


c3u>_& 


£,jU:jir:i|l£(jl 


DjU:jtr:i|L^jl 


DjU:jl»':i|L^jL 




DjU:jtr:i|L^jl 






jt r f, 










r 


r 


1 


6 


r 


V ^>-'U^_A 


1 


r 


6 


r 


r 


tf-ifr*!?- 1 


4.42 


1.18 


1.22 


4.8 


147 






J 


J 




J 


iJ’iP 


*JsJd£-&t.j*2US 

ji'tZJk. 








4 


*HSl}ui /-ir 


\<±X\j</ik) 

U^tji/iL/Ck) 


/Ck) 


/Ck) 


/Ck) 


bi^;/ < 2 *! <^fyj 


JlfS-i-ir 


^>.d-\>jiXdJ'/- / t 

Lb'^Ai^ w '""'j J .*^ 

Jt> iXJ^’J' &* 

fc^i 

J$ yij\? gjkJpyiXt, 

-Jj 


dkr7-^ '-/iVT 
_j;<f s’wP ^J* * 

~dj£ jJ^>'ir f 


C^y^J^/iVT 

;: J* 

1 * c—to>z*j\7 
' jj^f jr* ijJ'j 

-U 1 


(j’rr/i^i^V ( 'i/i 

JVli^ 

.£^ 1 / 1 . 75 - 1 ^/ 
1 ) 1 ^ 1 ) rr/^/t 
ji 

^/J/<Li)i'i*i 
Ji^ J-^b^Lc/'i 

£_lf 


/oii^i/ 3.5 

i/i-uisjiiVT 

( 'l/5.25j;J/ 

1 

-L hjS~ZL£- 






J/ 


j^j.jtf-'ir-jAr 

J/ 


l3k 


j^iX(->rjAr 


e^-id 
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Uj\^A MU 



N CH2 O O CH2 N 



CH2 O O CH2 



CH2 O O CH2 * t 

— CH2 O O CH2 — -- N ( C 6 H 12 0 6 N 2 )J ^ ' 

\ / tv j 

CH2 O O CH2 

f \eL~i. /yj*-1 

>sA*r* \ji S‘b^iS/l-nJ‘U'1 -J" 

[j-;LJ7.S 

(-1/3.5 

(-1/11.25 / 

(-1/5.25 



//, 1— y,^s/*,^s,pH(3ii>^, Oy>;)c/Vji, J A^L / ^ ) / 

lJjl72Sj/ 

-Ly//(//l/'4/^4rt('l/l 1.25 //jjLc^i/^(-l/3.5 -l 
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'&js^\$j£s\$tfs/Jlf^s£f&\jlsjjsfj i 7/ik>$£.L}'-&A'}x~ 
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i/v 

izSd> Jj C^^Ji/ 0 is.Sb^\y^^) 

^ ^ 0~ ^ J> / e 

fl^/V Z — f jtf &7 &/.*>[,} z^isiC^ • 
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■ h ./llCjjcT< Ujl/* L'J^Ur^ 

<£l(^ t/ r^ JL£-lj}l{j?f \j\s\ ^j?.f ij\\$ iis. / gJ'\\JZ's\sT)l!y\sCjZ^&£-{J'\ 

Jcyzjtf (Jlsi ift JU>ilJ *»jJL C&2—ytj^j)jj)yi 



{} l^J 

• •* 

fej* 1 \^\J^Jk*<-~^ Ji^^Ji/ 0 

~Uj 6^6^^6MS iS‘^ >u[fe\S 



\J\\5)Z^\iiyi[S)£'^ty )Qyi$ . yz^{jj£c^{j j%^\{J^ 

CuiMdM^j’Sds.^&W Z'j>/ , ds.^SjZe-u& }J&\£\jA / jj^i;^4/<Jb> 

^ if ^'-Uj k-\? &, )* j?. 

^iSj? Cf Js}jcL~'J*h J~ 



^j>yiS^ 

-^C^lf z^j>/ e ij\J'j?.<£j\!r'f otM e-*£}S f* if^yiCf' £r\ iT&^if^ 

ij‘iJ'jj’.iJji?‘/ JiMr. 1 <zl- /~^ iij r ' • yiilS* 



Jl^l^Jv;L^c>lyf : *:(ll)/ f L/->t'> T -t 






283 







r tJi) 



A. £ L j£tjji?‘/i, ut>y/l 

-U2<£-dMj£l£<£-L 

C^le \Z\j;I_( < 2*j)/‘\J\J'ji’.j\)X^' f if^tfCf' yi~d J t ^ d S ^ j! Sd ~S ''d d J ^ s 0^ 

^\^J']iy"\Jfijjyi/. l i/,S f £ i±))) l)b2~s?ij^ U (J ! / <J y? j J~ J f- </ -v J / d dS 

-<^_t i" ^ x j u ( Jd\£ ^ jy y^__ uT U S d S- x s~ ■ ^ 

^ji/"\^ji \ r£\ 

i/Ly/ z^j>/’{^j>‘i f j£}c-jtj\x\£-i ftj. y f j^-\ 

J 'x/.\/.Lt-/. Ljd j^-\ £- -/jT ^ l2_lji_j* 

S^/sd^.i/d^A^ ■■siJ’Us 
<l~/ ^J- £.[$)£■ X tzJj-'t }£ d)t y:d/ jj.jL}£ S /J j 

^fij‘.&t' , .ifi‘$fiilijCii)f*iijZj^jf*ij'ij)i£. v /S' dSdfa /S' Bli/f 

■cS- S x.'^SS' *J*)t)eL-&)\$'£*\»jf { ^IL-S* tSl d\ /.. j-- fS - 1 v i i u S r - S d S' o- 

-:j> ji SS &c— f' tj* S-^J' jS'/’^jIs / _Cl 

3t?H /St tS /}~dlJZ'J/£/_i 

S ■ — X 1 cL-dd S-J- : f^X/ Xjdx 1 /J \^ 1 ^ L r S'ii/?l> r - S' ^ S-d d S - -X 1 d? - k { S-xj/ 

/J ft. t L j j/f\ (Jtf**£z^d \\ / /.t y. ~/f £- / v^ (J* A * * fx^/ Xjd’ddf C r "^d xd y^id‘^/Ct<cJS J> 



fljjZ'l 



JiA'i^d/.ij:^^ > :(i'i)^'s^^ 



284 




i3j\^\A^ tja 

1 2L-/3 zl ^iyf >/* 1 >*1 jX\ qA * ti^ 

C& $ c ^ 1 ^ f ft *Ji £- Ui *Zsft\Jtfc iTii^k J^ 1 l£* 

/^J^Uvill / 9)^ ^ ft* f [$A\^J<f~\ :JcJy^l /''AJ 
Zl(i/T*l/'J > /? 

u^bjTiy^_f y^* J^<£-~(J }tl'j)\-[J"j£c. -<L. ■/{$* 

<L- U^ ZiyL-Ti wCi k-4: if* - S# il* A-fjt ft 99 ji 1 J U> 1 *Zsf cl- ft A’Cft ft * -l£ -> ^ (i ^ 

£L~&>lJlJb^Jf l/L^ \vJ^jAftt£L-\S/&fth)yiftsj£j£l$ft' / ^fCAj( B //_^_!y£ / 
cftJj£j\9jft J?\s£ '-ft. ft ft) 

(/^ 2sC(J^ ‘/^bsiJUfl^fttftiS^l — ^Oftft^ 

dsftjlJcL-ojljObftlfi/'ft \py„JiXAtc^[jfe'ft\o9yiftX J £[^ft ’ > ^ltz£jJ r 'l-£~lrljj£l£ji4!t'*£^l&»jl3£L~»jlJ 

' JlbftfljAftbtyi 



ftj» 

^jy° \jGS ytjXi , S ft J A$ 99 ft^ ft yi ^99^1^39 ft A ^AAbcftyi.ft^ . ^ft^^ftSft^AiJ ftA ft^ 

*fcft\Sft999js^j3/ftft\ft 




£/y^ (_/ 1 v0.£ (J J 1 J 5 * l v lj / J^ /(J W- VJ 1 ft y|* ^ 9 J if C*J9 A &> f[$A lft*l 1 (J&v t A * ‘r-' 99 

dftft^VAftbftftfft* ft99fttfftfti£L-3jk(fftft99ft-OMsJs,£ ft\ ft\ 9 ft- S ft^/ft^ft cl-\S ft 

J^ftAfft /t ft99c~ftftijftft^j3*(j ft99ftft[r3fft'jL^ljDly.^lA@99i)l9ft3ift9ftiJft : *ft*JsJ' /r 9ftcL- 
f c^ ft 99 ft\9ftft ft ^ ft* cl- ft £, ‘i{jftft99^^ftftf t ft* ' j^~\j 9\ ft 99 ft\S ft ft\tj\93/&\ft, ft\\ft [$f c~\$ ft ft 



ftft99 * -ftftftA Lft Sftj$ft99 a-ftb ft (Jjf 



jf yi&ftAfiil ufy ft 



j) i r*ft\ 

*f ** — /—* 

IT >r ^ L?-^’L? # ^ »/* -<£_l~ i^l^y ijyy^J^i— If lyjT jft\ 

J9l-Jtf(f(J? ftftbft ^ 

J^lT^ L^^/vU-y ft ij ftiibft \?Sft\gij/lsAiSbftsiftf ft9j9l 

-ftu tidjijnt 






285 




i3j\^\A^ tja 

f ^ ^ f j<f~\ : ^S 

\j\ ^f\~^^yi\^' f ^\^C.\ t ji\ j^SSiS 0-5 S^S/ ^j&^-tjj 1 — f±- <L~ 2 — 

\isf^/\±*>j&<£^\$ji\ fcJ'ijjL — f Qjjd \^^\ t \j\jf\>z,\,ji \jQ 3£y*iJ^ )$f ijf cf^l 

H ^6 j/-\ \r^} 

cl-jJ^I • <L- f *tf / li- lJfei/«JMI Stilt /C'cl~q)* j\)X^ 

X • CL-\b jS ii £-\$ )C'\^.~<L-\? if i /^>yt\S it & Jil<L-\e if ) /^^)^lS S S^O^iS^ J S 
j*f- 1 1 b S I -(J^Sf'S’iJUtJ ^ ScL^i\J I S c— i — f S iJJ t i}^3f^J>^{jS i SSotlJe: — k^i 



Jl^i^O s.jt^iJ^ :(n)^ 



286 







S' ojv 



j’dt 



fljjZ' I 






287 







S' ojv 






fljjZ' I 






288 







S' ojv 



j’dt 



fljjZ' I 






289 







S' ojv 






fljZ' i 






290 







iSj\\Z*\A run 






[j/ ^ 

-jJ_> (*!?*! ^ -O S 'J ■ C l2 y j f - L$ J '-•^ i- C/' ! ^ 0)b £- ( 4— 1 1 J J j f^- _l 

-A 

~yi)S:y\.j)S~> i 6i\j.\{J?(5\M.\ j 

i f ytf.y t/'-M y * 1 - r 

■U)^ >1 y? 3 .— -I v 

uJTw^yj^i — t’/J/yU-.j^iiiyiUy 

yl iff *>—. 2 /yl?>JI 

~yi>f.y Jj^y -1 






292 







S' MS) 






~\Jjs€^[ )£**>($/ k-J 
-jf jt—ytSL^ t£J 
-jlf ' jJ & j)\LJC')<^£'\ t ij j ~ 

•Aj m f a* $ *y* \ 

- il fyf/,. \j\ ij, i ijzf J?\ is, Zl 

-j! wfo C~sj£ S J^^j^^Gyiiyi 

-{J&Z'J '/^jJ^ LJC')\Jf\kL r f\z)ljSs£-^ 

-c//Jl yr 
-c/^^yyuyiju>y ;s('^?f , i/iyjjZ{jsji^ 



_r 

,r 

_r 

_a 

-Z, 

-A 

9 

-!♦ 

-II 

jr 

jr 

jr 

ja 



I (/. <gL Zl »> tW 

- r 

_i^y»^To^ <^~/l <£^ (j^li' i jji ji y4^ ic^r i 'S ~f. )j./i? _r 

-^J'Ji^ijijjS'ijj)’* d. £ ~jj t-ij -to 






»C/“ 






293 







vjl&i S' OJV 



jft j£^^£\/\JyzL — / \J’$)£ c^.jt\jil £iJtc?~os S 
\ yij\>\yi l — fjft\ -& 

-ftf jji) ft j\ 7 [/* Ji\ /\s„ 

-jfjjt ftS £(V)<^f \\sjte -A 

-JjL3 SoJ\X(*- J 

2?f s.^L'Z- 2 - r 

(>A>diS-S'J ^■i‘U-h^ii^‘)-L^ r '4^H j^STAatjsfSfjJrSrWzzJS 1 - r 

-J'iJ()i?‘ii*Si c. jj>^f 

f ~£ 

-A 

~tJ_J'^^iJ’& aS)! / -1 

($*!}} ^(i/SjlSrfr^l jri J 

j-cftij £ s 
~\J^ &\jf £r>ft f S 

ft&iSt-SJii&'i/Cj/ftu 

~<SA *j£\\jf /»jl ,1 



»C/“ 






294 







S' OJV 



-jf. y/JfjjlfV Jr 

jn f S<L-i /Jir-i^/u _i r 

/J? > jljfriJji?{f' I -I 

-i^J'J\i^ijj^'jb^jj£L £ 1 i ~f 

&xsj & &jS7 t >\j^.^^f\4J£jls)idf\ i/ji-t^ijt^ £'\zL<Csf(j*x!! i$yti,A _r 

-^sy a^S^- 



»C/“ 






295 







vjlji'l r OJV 









_r 

u£ 


« 1 

25x200m 


i"i 


,1 


l Y 


jr 

#? 


eM 


fi 1 

£m*1 


_r 




• 

i 


_i 

Jj 




Test-tube 

holder 











296 






vjiji'l r OJV 







_A 

(W*/ 


Crucible tongs 


jj* 


o mmm 

Test-tube brush 




J* 


Medicine 

dropper 


.1 

C^iV 5 * 


0 


jr 




/t 


P. 

] 


-II 

/P“/ 


5-1 

/ 


' j^ii: 
Pa 




jr 


V 


l/ire gauze 


jr 

f"y^lf lT<c-7 

<£L/ 


«r. 




_n 

7^fi-4 






_l£ 









297 



'Lc^lT 









c > Pointer 


_l A 

G^y)c^X 


(IIS 


















298 



vjlji'l r OJV 









JfSA. 


iVyl) 


ft iJzJ'l 


fbvji 


y 




h 2 o 2 


Hydrogen Peroxide 


iV*7 


1 




Hg 


Mercury 


6f, 


r 




C 2 H s OH 


Ethyl Alcohol 


& 


r 


Z^l J^V 


ch 3 oh 


Methyl Alcohol 


J/^sJ 


r 


Jjt Jl^i 

jZjtl/’ $> j>£ i. >f 


C 6 H 12 N 4 


Hexamine 


c£i& 


a 


jt jt JlJjii Su^ 

^_(3>fjt“'i 


NaN 3 


Sodium Azide 


Xiyjfis 




l^ 1 -* oU^ 


NaN0 3 


Sodium Nitrate 


¥>*' 


L 


lir'ij/’j 


Na 2 C0 3 


Sodium Carbonate 




A 




NaHCOj 


Sodium bicarbonate 


j^i^S IftV 


9 


Jr'>' 1 < 1 / iTi/?t 


KC10 3 


Potassium Chlorate 




!♦ 


i/d/£ifi/*t 


NaC10 3 


Sodium Chlorate 




II 


_£?£Ll/ 


NaCl 


Sodium Chloride 


>'b/f 'fir' 


1 r 




hno 3 


Nitric Acid 


zsJ'y t 


ir 


ijZtJjZifiJrf 


h 2 so 4 


Sulfuric Acid 




ir 



,CJ 



,f r /:(lt)y&ls^l 



299 




jT OJV 








c 6 h 8 o 7 


Citric Acid 




Id 




CHjCOOH 


Acetic Acid 


Xa J>i\ 


11 




KN0 3 


Potassium Nitrate 




\L 


(j&j 


KMn0 4 


Potassium Per 
Megnate 


-C(^ l-V 


IA 


i jti /Ik./ 


Pb(N0 3 ) 2 


Lead Nitrate 




19 


)\f 


nh 4 no 3 


Ammonium Nitrate 




r* 


cl-j\j lf\e 


c 4 h 32 


Vaseline 


cf-, 


ri 


cl-j\j\*{\6 


c 3 h 5 (oh) 3 


Glycerine 


*u* 


rr 




n 2 h 5 oh 


Hydrazine Hydrate 




rr 


d/sj 

<£L- 


c 6 h 5 no 2 


Nitro benzene 




rr 




c 2 h 6 o 


Charcoal 




ra 


cl — A) lf\e 


C 17 H 35 COONa 


Soap 


tjX* 


n 


cl- ij ^3 Sd W'd $ 


C 6 H 10 O 5 


Wood Powder 


ojisJ 


XL 


CL — 


ch 3 (ch 2 ) 14 
c(ch 2 ) 29 ch 3 


Wax 




rA 




A1 


Aluminum Powder 




ri 


jZL- 


Mg 


Magnissium 

Powder 




r* 


CL-\$) (JvUt 


S 


Sulfur 




ri 









300 




ijjlji'l r OJV 






J>? Jt**'/ <sd<Z — /(r< 

L-b:JiLlL2~£<ij&S^A Ji ^ i sz i >A‘(‘i- 

‘jt 


c 3 h 6 o 


Acetone 


cjA^i 


rr 


j\X 


co(nh 2 ) 2 


Urea 


L>y 


rr 


i&So? S.<jfc^\^[£oy£ i faijXj 

lA 


HC1 


Hydrochloric Acid 


Xi< Jjjfi ' >jj£\ 

M*lf 


rr 


lAiJjL'lJ* l 


P 


Red Phosphorous 


jj^iz 


ra 









301 







S' ojv 



£ 



»C/“ 






302 







r 9JV 



6 )* 



303 










S' MS) 



ij/ ^ 

cUUM 



O C '/\)e^-\J^ J&l)J)l£L.fc\l/'tSljtfS.IS.*iifiJ»*ISt~ l£J 

_<£_lrl V'V/’Bi tbj‘\n*t/!is.)*'itf hit {&)£)* 4, 

«ylji 




-UHtStSb^i* 1 /* £-C /blj t ' 



if* 

-^_L“L>l/l/y/^l/ J zli—ybi/ 1 



lJt-.li?U ^Jil J'Ji^'f . K^l/i 5'^jf Sc^S /b^ 

~£L.[ "j'J e-’f /£. i- j‘b*Ztft y £-<zJe&f bj:k>lJl 





\J\iJ 



;i//^ 'i‘biJ\cL-'J' / i£-i /b\S L^_L”lf /bi_/ ( /" /b lT^" 






304 










i3j\ 










li_. f tjt j >\ 2^? ijZ <C if-i^-^-Irlf / y " 




S) 

_<i_lrlf ifsifl *j" L 



6/ 

!/*_£_ lrlfl/£/ /*/” _/( X/l / J Jj fl? v.' I J X ./l" ><i^l|jljf- 4 c: J^j\r 



yuy’jp' ^&!)j)iOfiS i !> My > jyby^.cL-i>y* iS jz-j\v 

fcnyj Jn * ^ yf ^ j y 3 u (j jv i? Zl ^ 2L x l i__ /” / Uvji zz? y^* - <£- lr U if / _/( w}a 






305 



y <}£ g j>\ j~ 






A ^7 

-^-(Ji \jl\yt\J i*£\ &J j5\2—.\v 




tj&j\{}) )'f 



£/&ji 

-^i**if L/t/i^vii C'\/Q\/)\SJ^' df-ft %:dr S' 



tj[ ijjitJ’ ) 7 

'$S \c~'f / <£ <l j&£jj /{j^/^S^J^S 



&Jji\yi\jf ' jS ifSS ^if S b)lfid^7&[.'^SSS(d^^tid/^')d J W~'S 
~^JSSS r^ jS* yi^^^-VwCl 







yzS^S iS l SS S bs\yiddS \S S^S S ^dS^^d 

^ j^U^dS* L£/ /S ^ £l\js\ 






306 











S' MS) 



2L}L fySj&ijZ/Sg 

kf&-Jb 

U/rr) x fa^yb= n xfa^/b = tfti—j'b 

y£^Sb 

(z.\rr /b = n\hf& /b= fa^/b 

Jl sj^^b 

r \/>{<L-sb=JbJ 

jj^Sb 

(U/rr) / r) xfat<^j\>xfa^/b= in I r) x/^b^ybx/^l^yl^ 

(z./Vr) xt/bjS^ /bxi^bjlfk /b = 7t xJ'bj^i. /bxiJ'bjfa /b= J j^c /b 

8i)jix3U= jjfjf' 

J^6/ 

6 i x6 i = j^t/ 

?■<£ 

71 x ifbj^t—j&x 3^>lSu~'= ^iy~' 

(z./rr) x (J'byBi_^x 8^^Sc^~' = 

8*f>u£eM = 

fa/ 

r\f.fcM= fa/ 

^7 d/^Er^l/V 







»A*A/' DJV 






£ j}l bp-0 h)/* 



308 







i3j\^\A^ tJii 

I = y^i 

X*' I = y^l 

^/l I = 

l... = )i\ 

Xfr' 1“ = y^l 

y^i '• = y^l 

/* i >*' 

y^l£.> l*/l = /£*l 

y^r^ <**/• = )t\ 

/**/ <*•*/) = /£*l 

y^C- I /l = }i\ 

I /l = )C\ 

ft A i A = fti 

i = ft'/ 1 

ft I = fttf\ 

ft I = ftU 

ft I*** = ft& 

y^ 1“ = y^>£l 

ft I * = ft&ft 

^ i ^ 

y^ <*/ < = ftijL)\ 

ft <**/ < = y^lK' 

y^ l“*/l = y^Jl 

y^ I /l = ft)fi\.\ 

y^ I /l = Xe'l 

y^ I /l = ft&\ 






309 










d* Ir^l 



S' OJV 



ZL-J’ <£Ljstf 

3U 



S3.2S 


= 


>*■ 


&t 39.37 


= 


>*■ 


iir* 


= 




/r/r 


= 


/' 


^A 


= 


in 


Sts' 2-54 


= 


in 


biil 


= 


iiir 


/l 


= 


L^ir 


y^/30.48 


= 


*iii 


^l — 


= 


*/< 


2^3280 


= 




/1093.33 


= 


*/< 


fvinr 


= 


*/< 


lXo.6214 


= 


*/< 


/Li* 


= 


/' 


^jarA* 


= 


/' 


fLrnr 


= 


V' 


y^l609.75 


= 


/' 




y^iAar 


= V'/l-i 




,iil*A* 


= V'/ti 






= / /til 






£}j> 


S' 


= 


/r. 


/Vi 


= 


/)“ 


/' 


= 


/)•♦• 


f 1 / 453 . 6 


= 


Jwil 


fl/Vo.4536 


= 


JWII 


JW12.2. 


= 


fl//l 


310 












ojv 




00 

U> 

<Vi 

II 


i/jll 




fl/o.06480 


ftf 






Jj 




J/l 


ty/raj’* 




Jl> 


J/r. 




j£il 


Jl>A 




/^yrAr. 


j£it 






f* 




k.s 

(V 1 .76 


7 






7 




J^i 18.311 


= 1 




>*4.546 


>. 












C = (F-32)x5/9 
F = 32 + Cx9/5 






K = C + 273 




311 












jjvl 






J*4t 



312 







ij/ 

1“ tzX'&J i r * ol tisj 

-L lfjJ{WJj > -I 

~CC 3 0~^ r S ] >A - r 

-l J^j/dteruZb^XiIjiib^ct -r 

-( ft — v-* )i B /f t ^i- <~£'s Jt* j S''-'C€ -P 

-a 

-1 

-(^y^l ! ;lj^<i5- , _^i/l f*l (jVljy 1 ijlJcfi)/’ t 

-<jC -If" 

_ir 

ji>>j ti/Wi V(/i_/^>(/ -ir 

~[J^ /^t£-{J'j'<^Co)jlJf!ljZiJcjUL\j'lj))l{}~e£l~{}j)itJ'i J< -II 

^ -i^ 

-IA 

{J\eij/ s' -19 

-r* 

sCti$A &2 /Jl^i/t j}yi‘TZl»i</'’"l* _rr 

- r|V 




i— -fl 
t-.^_ j£\ jVjt'j/' t -t"^- 

jrs 

-d?d) r uZ J*Tif( / .fl£;)t^jM -r. 

- n 

jrr 

-U^d)u i -(.6^{.fr Jrr 

£~L -ff’' 

Lj& _ra 

-^_^UV P H _ri 

-jri&ijCi3/SLjti/&\.\s£2f _rA 

\j!&iri$L.fjr'i/)ij\ s -i r * 

(^.^y)c/lr*vy 

^XfiXZ—yik^- 'C- J J~ 
SiJ’i \X j? 

-J^ fl'SV Lf 1 /l_-^ Z[J^jfi^/££li*J/$l//££l}t)\s'-.& 

-O-^ \ Zlw^C. A 

-jtZ-x&izCat/Su* 
-tjz-* >-j laCjtfifjfi - 1 1 







r 9J» 



( ij ^ 

)~£— If ^Ji/ 6 S 

~\Jb.&j)^\£^fj)\jL)ii\$\S/£'^i. j\rfjb f /i K)P 

jgC\ SC< gf-\ 2L jt{j /£ 
j) \J, ^ fc -& 

2CvijcL~o)ij\jt\jOyi$Y ' JK'~£)<l — A~ iS*' si 

-Uj£ If 

-J^ iJA^I — 



Oi-fVX^'^y 

-\J m J’fjb\f* S&^g 
-( ^>\Se ) f^iy^ 1 Af 
~\J^ A^ 

-L l/tbAj* 3iJ lj?[s'£-lj a A 

-l/k(J^ S ^/vU-J^-A 
-£-!}#$ y<if-l>l^ 2C<z— tJ^j^ifb '/ (J^vU->t5-9 

-t-dxf ♦ 



r~^*q_rr 



crtp> 



316 







r OJV 



-jf 'S A' 

-^J>ly‘l/^^l £ jll-l y 

r jrir^j)^ i^y 
~J_J ;_f \/t&l&ilfi}l}iS ~f . -I 
_ l tfyj u^&iJ'j-J'Jlr'i/iA-r 

~jf '-if 6 6 -Cc(^ 1 ,j \~ r 

-£->[ y*l/<i-yi?J(jVfe-l r 

r»»z._»q_rr (ia_fy)^if*f^y 
-f— > | 

L^i/ iCcP'-r 
Jr'i i/Vi/'l? 

-uzuf f Sziiy ns£^j&i<£j)j~& 

r»-z._-«i_r< j (iii.|'y) c jif*i^y 

_ ^ y U — 4 ' /^' jO y L* _ r 
-f)i/l/t4r‘.r 
y*l/<i_ylC£'l£_l r 

r..^_.9_n (ifi_fy) t /l?*i, i ^y 



d lr*i 



317 




-j_fjifj\s£j\jfr f \7.\tL<—x'\tL(.Lj)k--ji-r 
-J_f ;J j2\sLj\j& f V7.\L^)S~\ C(.L.\)(f )J-F 

~C[J Ji/ \zJ& t—x' c ;;j \~ r 

~jJjJ j:\ifr [S^iiA^Z/^Ci-JK Jl^i/^x"ii»4- r 
-dj ;J 

r..z._.i_r. (^-('y)^lr'i^y 

r..z..i..r(ia. ( >y) c jif*i^y 
-J_-^ /,/ Jt“'lf'(ji/ ZlLBlA/J 







6 / ^ 

ijt? U(Jwl 

jj* 

-<p(3iVc f y* 

& 

-4^Ji 3j££6) 



-^Hd/u^o)/ 



k^U’j 

I of jt t"\ <& y*i?l 

J'ljfdtt/'U" £0?[p)on}lU&-U3oz? 

j^l [jts 







S' OJV 



_ ‘ ’’ _7 

-<i_lrlf Ll*c/-»/f j^Ii— **Cj( 

Irlf /fT*” ^.l/bS^/lT 

jUfc^ 

Htfijtf JtfJ/' tj'(}l*i Jll/'jni ^U J ^tSd',6- , ^\d','^-0~^r-^‘^~i^S^id J ' 

^j\7 

jz-jIS {£f && 7- ^{f 1 

^ji-eJcyi 



ur 



321 




('V^i 

jv 

0/ ^ 

JV/ 

(J^ -£-\ (J ^ yz&b{}"js jtijy^blj^ ij* 

-oJ> 

L\f $ 

/* 

S I 6i&\?\X'.j!f o)\s'Jz/fe'<z-'jy*M\s'CL~o)\s'os Jwl 

/** \ ^\<^\J$ cL-^\^$ijj£\jiS\J ^\ 1 {$ <z~ 

-// 

-l£u^ ^ r r A 1 

J/” lA I ijjz tStfUilcfiijj&if 



c/U/ \£e\y.\L~bL~ L> £_ J"' 

»X r ^V 

(J- (ill^iijii^'-UJ'Z- U/i— yi - ! f L t>yz*d^ cjA/;lii<‘lv?l2_lji_L>i_lJ'oi/ i— , y£S t£.\ 



322 







X OJV 



X 1 

x , X‘>x\j*Xdy <^xx 

-»X r 

(3/ ^\^X/ J) I Byi* I 



6 /»{ fiA&f jsS\X jljji' \S^.LL X (’’■ 

JtfiX \^^Xff jU’l^i—lt^el^lcJI-iJtZ.li’i—lJ'j/f jijSvKvy iiJl/« ‘X‘^'— \p>j£ iX ■ / > I U~^ > 

-X>^ l /^‘dX)lX l i<J r U^l£ 



£/ J\l , fj ^ l* -' V J vil >&*' ‘ ij/ w^!y^C — ^ ^0 L* r ^ l/— -) yfc/” 

J/ 

f 

JxJ^ 6l[f- jtj'Oyrf / / j)iJx\P>£L.tll/ J ^ 

Jl^l [fxyi ij 7 — f^y 

-UjZ^x 

y 

'& t>f\j>\tiJ:XX’ i d f id stiff X d<J f f* d& iXd-JfXdi 

6vy 

yi^y y^y'^/^.y -Uj^dx^y & y^x^y^xy yy^ yyy^ y 

Txjixisi/.tjf.xy y xijtfx^i ? )iy^ j}i^ji7xj j -^iixy^tjf.xy y^y&yy $ 



y 



323 







r 



)& j& jitij'itss'i)?.)* u~ ( 3 / 

!•• x (ijtjy‘lJ)^j)^J^~‘ sjsJ? = 

(jtj^l/^clAj'^J/ 

(jyljlfj&Al 

VI X Cl = V2 X C2 

jjli_l>(3t Ij Aj&Sl)^ f \ jA^r Aj>\^- ^ (f~ 

2- j&jl£. Jj^jn l/i jj'S 

: ljl> 



J6 yztJ'^fA-^-l. — fjA\'j&j\&dX'J<z r /til])? 1 •]& j\^j^ \j£i 


^** 


= (Vl)Jjl^ 


>ngr* 


(Cl)JjlJ^I 


?? 


= (V2)(jlr^ 




(C2)(ii A ;^yi 


r.. x r. = V2 x i» 

V2 = y^J'r. ♦ 




Ji- If 

: rjl> 

. ^ k t/l/2. *21 2 — /3j ,(r * *(^ 1 C'IjA^l — * j^j a^J* J ji Ji 




= (Vl)Jjl^ 


jAr> 


(ci)jjl j&A 


?? 


= (V2)i)l?f? 


jA^ 


(C2)&J~A 



r.. X r. = V2 x 1* 

V2 = >!j' r ** 

uf 



324 







S' OJV 



ykJ'/i.Cl* ''j'te (f~ 

i^V'lfjV 

-^L-t'\vx:Ujl&' jsICftiL-lp -J j ! '7. I y> -Jf (./ 1 - <£- (T U il I j y jg? f* L j U 

l"Ul/Jl^l^<£iLK;/L^<^L^ J/^IJSJy t ^-^L"Ul/Jl^l^<£i_/»^^(J^ JZ/l/ 7 J^l/ 

? 1J yO^ 1 £> L j ,*-; Z_ ,*-: y y > /£• \J£i*UZ ^p- 

JetjsZ i-iTii-j/i ->< i (J^" £/ l" ^ L Lp ^ ^ j >0 v i ( t_T l ^ |X " 

ijt tii<z-tjZ iji^ij^ IsJ’C^-UHZ—^rtJL-tcU* ^l»-/ljjii<ivfe s >.£i/^^_lrlf j/i>t^<^->> li^" 

-^L-lfgJ^ 
^6/ 
J? *j 
jtf 
/■ 

/£• y^ <^-l JQj’ *-£~fc\e /J^" y> ^ j£> / ‘ijZjJ^ij J ' 

iZ—sj,i£^lJ’j)\lS > Iw^l ^jlf ijZjilJ’tJ'l^yis)ijijtfijZjL-Vl‘£)i))£'MS>£iJ^ jlJj^J5'KS>l J->f2_>f^-i 

£-j)\tLX\?yi/?i' -?-?l -?-?l I^" £/y^(^'l-<£_lrlflU.}c 

iii4^_r_r_r 
iU/A_r_r_r 
il>" q_r_r_r 
i*_r_r_r 

uT 



325 




f>M 
/< _r_r 




